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the molecular currents all be parallel to a plane which is perpendicular to the direction R of the external magnetic field. Consider first a line of length / parallel to the direction R. Let yt' denote the number of molecular currents due to ions of kind i upon unit length ; then / • 9?' denotes the number upon the length /. These currents may be looked upon as a solenoid of cross-section q, q being the area of the ionic orbit. The number of lines of force in this solenoid is *
M = ^TiWiq : c.
If now there are 9J" such solenoids per unit area, then the number of magnetic lines per unit area due to these molecular currents is
WWiq          . 9?
M1 = 4?r - - - = 4**?—,
in which ?ft is the number of rotating ions of kind I in unit of volume.
The components of Ml in the direction of the coordinates are
cos      x            =               cos
ri =      -iqW. cos (Kg).
2. Deduction of the Differential Equations. — The discussion will be based upon equations (7) and (11) (cf. pages 265 and 267) of the Maxwell theory, namely,
4* • _ 3J1     M etc       ¥LS   - — - -^ etc        frt c Jx ~ ty ~~ 3^ CtC"      c5*~  Vz        dy  etC<      (3)
But while in the extensions of the Maxwell theory which have thus far been made only the expression jx for the electric current density was modified by the hypothesis of the existence of ions, the magnetic current density sx retaining always the
______   ..   •      .,1______________1_________Jtular current also pro duces a displacement of the magnetic lines of force which aris from it, so that a peculiar induction effect takes place, an effec which must be considered when a wave of light falls upon molecular current.
